[ Downloaded from jhbmi.ir on 2025-12-08 ]

Ky Kl il Ani 350

VEvo IIAIPG oyl o jlasd i a0

L 5 Ceodw Sl ) aleo [ ta s Jle ]

o 968 ol (bl of yoid (sl g3 (o o1 1P B (3! g 2P

*0 S cpNislg pals” ‘igsl'j)ﬁ‘ FPRV-T "‘aﬁ.gé: e oo ;"‘5}%5? Tl o> 4 yoo “@gﬁa 4l

VEoo/F/)e i piye Ve NNY:dlao cdb yo e

s Bgrw d w9y lalas 5,5 5l (Sl @y o 3 g las & cul Slaanlp il (S bgee tdedde
5 ol adllae oyl s ansb e Wllas ol (sl sl oly 5l S0 prens oy (sl bl Uog)l 53 drusloxs
log)l> gge & 5 oo 2925 sly hoten Qlanaile & SaS L (ohoter el Gy elye Gl 1dle s Ko )]
w5l

3 odlizl )58l cnl (il (85 oo ()] 5 (Pl (il dbje aw )3 (53,5 abite adllas o) 3 yg
35 35 o 15y el s sl om0 5l il gl oy 1 e 5 plol 51553 s 4555 s 4L
b bl e s s g By e ls 9> 0 Ll

Jley gl slasl 5)00 slculld § CUISG] l38le 5 calo &g ps )50 5> IS5 oW diwd dw )5 dnlas 29y 1o
Ml}u uLo) <uma.>tm 09; 13- Lmz>9)§ UAL‘” ) sl uLv.A) )‘)B]P)J L)J‘ LS"L))l @LJ W d.&ué\mjo )l)B‘P)’ u.)LC)’Uol dly}m 9
92 )l Jlo Jliwsd 09,5 (s 9 )18le 5 )18 09)5 b guono Gl (i romen g 138l 1 it (S8 baw s
o> lonlons ot 5 53 Gl 53 n S s &3 OISy Sl oot oo Sl 58l S 393 8 oS A
ol sl 005 4l o prina sloJodligios ol 2 cbgn Sl g (lpl 2 98B bl IS8T IS5
205 518 Cedw Sloss LB Lm0 do o5 5550 Llg5 oo dalllan il puls

bl erenal (luidy wiegw olyon (3l 153le 5 Ssrn 051 gulS

el Olity olpan 6y e Sl b5l 5 (b eelS (S allele cedie gl e cedeme o G ctisde S5 Jomel gl gl mid 1L Sl
AYAF (DA OF e (S s 5 5 Caodhs 8oy 5 dlee . 2 50

Olplole S 0l S (S poke o (o 53 g o T 0dSKim g3, ¢ Kb g ¢Sy il Solisdions 57 jo ¢ S 3y Sl pil )l wlid )87 )

Ol 0SS (S pole ol (s s gas oy T odSiiins 5 ¢ STy &Gl gl Slidiond 57 50 5l sliad cuDlw DA Sy e (512575 ¥
Ol 0l S 0l ST (S 5k oSails ¢ (S oSl ¢ 2 gt 03,5 Ol (st e ¥

Ot e S el 87 (St psle oSl ublitgy oS3l (53 gkl 5 (3 ST 03,5 (5l ¢ 3 LT (1575 F

Ot ol S wle 87 (S ke sl (a5 s zodn T 0dKtin 3 ¢ S 3y S a5l Sl 57 o ,Luils ¢ (K &Sl 4l (51575 0

Ko el S 1 s okt 5

S S s Dl S o 4 g2 30T 0aSins 5 00l ST (K sl oSl v 5 ¢ 55k Bl ka5 oen sl Dl ST 03T

o Email: kambizb321@gmail.com FERITYOF. S wlod o sladse


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

OS2 9 b

iy o Al g oo e

9 Ohliwy (OB8Bj & Wl oo bt (il [VV] Alosd
Woled SaS Canyd (655 paenal jd Cuodd o Bamddlly) b
idzee slaJise > Gl proal olaidy slopius
Hgde (b olpen (il sla)ljBle s alen

1y ol (35 sl l3dle 5 5l (a9 BB (55 0590l
b 45 (5ye-b an tind e SIS (S bl
Jlo 3 (IQVIA) Lyl Gl psle ezl (5155 00 81
o pimwd 3 Codlw Uy kg po l38le 5 YA oo &L VY
csbaldla 15 VY] 595 0 03938] )] Slusi 4 jg)ym 45 Do
(S99 alox Sl alise Slaal (S
Ohig=l 5 ol Sygo g (5)JISS (le s g pase s
S s PIVNF] 655 o0 )15 oslial 5)50 (Sig sl
daaije gals @ oy (S5 claylley lacass
Uil g oy cunS il dalas el ¢ pwpiwd Sl
O] 5,5 0)lsl (53500 e Sy

Sl (S dpe) )3 olsl 3)90 slajljSle
(> @lie ALl (S Sluloe plodl alex 5l alise
loaanlp S gilwand § (Kb slodloxe 4 Jlas]
a3l bayl3le s ol V] 5,0 (hjsal sl (S
& 3295 9 (—hsker sLog)ld jgd Al (o el
ol ploul Gl WS S8 S j lawg cwnlio (59)
9099 L 3y9 (alayliSley iz 3925 45 wlosls s
TV wlazils gllas b

s e LSGpel 2 VeNe by o (gwyp S5 5
sl dss 48 Sl (bgrn (paasiio jlao )y Ar oS
S5 )l38lp s S ) JBlus win S oo odlatul Maidgn
YA b 3 (6,500 adllas yizman [Yo] 055 o ool
3 e Cpanasio 5| /A4S sl s LSS el g
TANS 31,81 1 51 oS 1S Lo odlitl Saddon (gl S
AS (o oMl (oSgkn SISl jlele 3 )b S Jlas
W]

P Sy sl Ble s jlosliiwl (139 Ade vf) Je
Loyl bl ol 5l (s o8y Jhind 5 (gt 218
Lo l38le 5 ol 5l odlizsl gy 4s ol )5 sladllas (58T
ol 3l Ky b adllas oyl G ] azsly
Ce Lalaialy g (ole (ygte p (e pine (okn maevad
&9 a5 cuwlio Bl sl (Do laasie 4 S8
NBleys gl oy 9 €83 (0l (imen g ey g 9l
il s

EVRT

S len iledgn 3> sl (i (soges (gt
5 S S5 b (g o &5 (gpsb 4 g B pas
3905~ g il i bl 53 398000 sledgn
st 4 jls odlae 3 (> g 0ad SIS HLed lew
=ty obon (gt Sl B Cu e aidy (g paastie
uLsuLo 9 Lbf)_w ;Lﬁs)l.l )l 9‘ )5_154’.0 u_)l LS‘)’ ..))I.) olpe
NS neiY e Olie s &9 dewlne S oo olitl ilizeo
s Co o 5 B @ (s Slule g g dagyly -yl
hlices U g pamaske (5ish Yoams 2 5L oYL
=2 L g wd Oygo o |y Oluwle (pl 4S8 Ldaga
&) dladio cle 4 5 009 Hladd 9 pyle; 45T D o plox]

Do diwlgd b glalles dbul el Klg o Kb
2l b S5 plonl 3 canSls 4 (St slas S jsboa,
2 Baa S pbl (sl ol (o540l b odds (533,40l y
sloles oy 5mld jl (6 V] 29800 4l (S5 dise
slalad iwn o) lallas (loys diw) » Sy
& Sl 5Son slo 4 9l Lio8 b 5208 20l )5 )5 (g
e e an (mg)b slalad cudlipe Sl plojle
ol plw L Sij (ST a0 g il des
9 Lm.)ﬂ.,\}t'_ml Sy euLA) .39_.:.05 9 ‘_5—-\9*7@ Ia.:l).w Ko s>
C/L—M))JU d)lljpb c)l.o.{:\ )] oo ol e dgu cleS)9)J
A P cBlee L pidy glals g8y Jlool
Cl 2ol 5l (S 58 gt {Y] ol ity (il
S a8 canl ooy oyl iliie Slalllas L[V] 2 0 (229,00
59> Al 3 s ¢ Lhgp 3 29yl sbalad (55
gl 3,8 bauwg oz (05 So o Sip 5 o Jgie]
Olwiddy Lo jl odlaiwl 5 gyl slallad i)l
2 o) slales 5o als e late 4o (I e
ol iy sl [V o] Cunl 00 &Sl Sarn
b Gl (S paemad ] )d 4 oS Gua b b

e Journal of Health and Biomedical Informatics 2021; 8(1): 128-139


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

P yolis s L2y o ol 4 S cwl Hli8le s 5l asans
(g b ol il sl deng l8le ol Gl
oyt g [M] cwsl ol (2l 59 5l wree Ceond Sy
7 e D9 ce Slngl 09)5 9 umgidelin S e Sy
o=l ool 58l olag aseas (g e el
6 a4l 4yl ook

gyl basoe )3 dg)ail Jele a6l lj8le 5
9 u_‘>‘).lo ‘5l_> u_muyd_ob)) ul_:) )‘ oola .l 1_9 ybwl
Sqlite ol jl ool ol L coluw gl b (gilwosly
Cpy oo 00b oLl S (g9 Hl38le 5 cpl b edlatl
Ioacore 00 Ags J38le 5 Cules ) gy Ml 3 Slas )|
o 29 (S SSlayedil 5 sk waastie bwg
035 ool o S5 YK 5 b 5 3
Bl (2l ipge d o
sy g CBd adld 90 dwlee b Yl38le 5 als o ol )
8513 byl 290 Jes
oPls bl g hlen sloodigy 5l aBS 5 o (Soew
oo Copgmo 4 gy )l e b 5 29290 390
A 5 Vs da 5 288 )15 b 290 oo 9 S,
S 8 gy 390 (s 42y

033 059y ogad O JSbusy deliduwy cpl gl
ol glm ©Vl5w ol )b a5 05 S5 (S35 @ g A
dlai olswl b i .l Hli8le 5 a0l jolkaie oy Lo
35e] SLagliwlon )3 jod> diye piy 5 S5,
hoka pamazie g jliwd by 4 gl b (Sl
Plyass oyl wisu & Canled L) 5l g 60900 dxnl o
RS g ks
9k rmaaztie g o) ey pd (Jl Sl (SSge
A0y S pbdg 8 ¥ 0g)S ya 50 b Al .cd)S )3
2 9 303 Fwl dgr Sluwlee Jlaw ¥o Jols a8 gy )l Y-
) Sy Kiloygil yamst b hxe 93 w31 09,5
Slioe 5805 b gt i) 5 (st 15 S
S g GG 09,5 O faatme 2 Coles yd b el )
85 O)ygo dulre V- (i 93) Jlle s ) 098

ddllao g9y adaod 1S 59 ©j90 (4 loj (L))

099
sotate 4y 4 cal (63, 5 abaie asdllas Sy ol asdllas
o S8 el el Gy HlBley S b5y (A
Obliws 5 gaasie (S5 Gy (Dot (29)> Sluwbre
AL g ol b plodl e S od )3 (g
ooy (S pode o5 iily SMA] aieS ;o A0+ ¥4Y
5,30 IRRKMU.REC.1395.701 o,les L g 35,5 ko
9 >k (Priwils adeye a3 985 )8 Cogal

2 plxl 5 2 4 (b))
N3l 2oimale 1l s yo
il gy Al sl da anlas jldlsye opl o
5 Lzl 5y90 celacls g Sl lidle s ol S
Simgi 50 g0 oad b ol SleMbl clyie e
JB ol 5l GBS eS i as ol anlas wile LaS
Coglaes slmodld g Ladiges po g Cond dw i
Jols Olf.\_;.:fcj)_d Dol o RS Lb:"j Sl PRE™
39l Lol lag 5 Jold bogn pmasde (S5,
pgeh 4 dledin (S Wged g b &S Wdgr lo)S e
L oloal bl o oS sla yidgh Cas awle
P eyl (Soj dblo a5 105 aslas (pl 3y ek
U sysSaiged g Jlo Ve 5l Gl ook (sauass dige)
il ecsl aebl SleMbl colss 4 auw) b
Ul asbcgls ) wolas bus oly HBxssanlas
53 350 gise b dselul o Job 4 el ¥-Y dgan a1
plod s doles Cuo Lol b K55 cél g elels
94220 ) gt L ad (pngig) (e g0 4 ladsla
255 45148 oolawl 3y50 Julos
JBlpy Pk ipgd Al pe
0570 9 By @i lge lai 3)90 (slagyly (sole gla Jge )8
ok yanastis yeoul glalaialy ulel gyl o0
(American Society of Anesthesiologists) L el
b olen L Wireframe . 1505 g1yl ASA
Balsamiq ,l5—sle s j oali ol Ly I3 8le, 54 Jo
SO siug b Wireframe s s Wireframes

Journal of Health and Biomedical Informatics 2021; 8(1): 128-139 VY


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

OS2 9 b

gk Ol pod (BT 3 (o 15810 55

A pll el I8 9 LIS 38lg5 o o ((Accuracy)
=W

JPBlpp (Prwild iyl Al po

ploul 4y oo g (et S O dlsye pl )
(BN dbanlas Ol cdzes jlasn Wud aslas
05> A dw > Ul lagwl dcgome IS gbba,
SLeMbl lgime 5 138l (sl LIS 3)00 slacilB
() Joi) 48 Gl Jljala

L oles »3T Sl any (moguoly dlasd 0p 316 sl Jlg
D b g odmis ylogi)S

Iy ©Ylaws e Jl38l0 50 5l oolatwl b )8 90 (g dls yo )
b S 3Bl bawgi Lol (aogely oloj g 0ols Fuly
ol S b 2l Sl (b > &S ol e
b et pmnasiie 5 anllas ol )3 M 3 ikl
Ormaasio 09,5 slagul b gl plod cplply tad o>
i8S 515 dnlie 3y50 (Do

sla ol YO a5 s SPSS l531e 5 51 oolazwl b laosls U]
Cdy g yd ol (ilos glalel g Slglp siile Lo

OS5 b 4l U lus dowd dnsbias b giadlb gl 1) Joua

8955 2}

8955

B9k ) (29)h Sluslre Coenl

JBlep clo g pd 3590 3 B o

S5 0 3PS J by Sl

JUETS I ESC

Nl e

Ja.u)n L;Lmlo.;hal) odalie OK»I
S OWK._{A.SH)IS sdnlive OK.ol

g pdom slag)ld
Sliisal judgn (slag)ls
SN oxiS Jb slag)ls
uﬁ;'qpl)’l d\.a:”b

N3lpy Sl slgime

g)l.\a.c' L;m@,\;;f J.J;

oy 5o

0% 9 Sl ple

Jos Gl 5 (B5he Dl

O g (380 dwlee bl Al ol (Sbj die
Loyl o8 5 el cblbe 4 oo ¢ 38> cleMb)
o Al Sy S 9980 g &5 SIS (o ek
Gl a5 Wil yielas canl opl S slazel I slaléle 5
2 oy 3b .l iz g guzus oad 03 Lisled
=l @ Slg )8 a3 chenl Jlan b sla)lEle
2 bl sl wyiwd Lo 350 SleMbl 4 Ce g 4
odalde )LIS )3 wlgn Sbyy ,S1 (L sl ljdle o
LS odalidio pa |y abg e loial) cdbgye sla)l3dle
Sl 3yl Loialy (6508 dalllas 4 jlo 457 (6150 1> Wy o
031 o5 0 sy e Gl S puomen Sl 00iS SaS

Al 6908 ol 1575 0555 5 B pae o 350 Liilo

AT olle s ol g0 )90 )3 (IS5 o3 dige )
38es e il el ]y o)lle s i derg S5
)b gy Jolsl 3 pogad 4o phlis 4SSy
S Uy slmygiSs sy 45 el by 4 4l rizils e
5, S blad jli8le,s 0 1) Gyl il eyl Sluslre (gl p
048 S8 Jl (5)lBlep Cniz 2929 Wdg Mine (S
o b bl ay (S dlge (pdm ) Lol il o
sl Laleal, L cglate o 5650 593 9 9yl cunl Son
o bl Sowlie loinly plyie 4 )l38le s cnl a2y cnlpl

04 pS e (lgie
2 0l58lp 5 sl )Ll 390 ol g CUl dla 5>
NBle s 2 &5 (Shy cn e 9 gl Wdg Siiee S35

Y Journal of Health and Biomedical Informatics 2021; 8(1): 128-139


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

3,5 5l8ley 3)ly o8 9 Sleyd mle Gluslre ol jon
JPBlpp (lyb iegd Ao e

N38lp s adyl 2ol 4l s lo degs anlas @l (ulul 5
adgl Cledbl wl Sijy olley ol axio )3 A5 pu)
A8 QB o 9 L )l 1y (159 9 iz ey Jold lows
(Sloyd mlo Loy, 51 S plas )0 dwlre 4 Lilod a5
wxino gl bV b )b ) (cdarm syl 9 05>
UL

Sial B 0 48 bl 5l 5 138l s SNl (slgimo digej )3
Johe slag)ls 5l (39300 sluss Joe 3B 55 (Gl 05059,
Lol el 3959 (SB35l g o odlatl (Bgren sl
o U 2 4 ologyls s oo slai a4 (S 138l 5 4
oy don : ool diwd ¥ ol Lo o oolitnl (bakas (g p

5 09> 9 Sl @lo con (bgrn 2l 55 cpl pogdle
o oyh cladiwd pl don plply (bl o cucnl Pl

r

[« I e \

Anesthesia

N

Image

Jlas aulsl Sledlbs]

Qoo O Jw

oyt g

Ox Ouw Jlew Sz

PSS e Loy 39

wigeu ulagls e wlays s

Gloj aswlae g ayd 2SSk

f e ——

.

/

3805 ol amivo alyl b ) S5

g 03 Linles (gt cdd b ls U wled 5)lg 1,
Oialed )ljBle s 53 0 (e (loj e cduslone pa (L
Hlaw S gl Sl plol plodl I amy g g0 030
AaS3 3yt 5 ol doni Sl b Mg e S
gl dzie slan GleMbl €loj dnnlxe 5 25 (3,5 SL»
1S saaliie duis jlay (gl 1) Sluslors Toazms ¢ 08
ol I8l s slagise I alales 8-V laJsis

Cal 05 0313

sl (agiasbyy Loy L )li8le s cadsl 5l wus 51
I o ol domis > A S a8 oo lan b sl
st slog)h 5 (33 (Sloy wle) 4yl wal Gl
NG5 e 9 39850 3y90 0 & by (slrog)S 5 3y )8
oyt 40 |y wins] o dcgamma ) clagyly cwlio 59
3y Olxbg e izmed 5 ()l Sl gelSo il S
ale 5 05> pil 99 0 48 osmlio |y (gl 09,5 1o 5,0
Sy (eSS OleMbl Bl zols sanlin gly )5 Sboyd

Journal of Health and Biomedical Informatics 2021; 8(1): 128-139 zwy


http://jhbmi.ir/article-1-624-en.html

gk 0l yoi 85y e I 3810 55

Anesthesia

1
98 sgyl
SAIY SR)2s
Pzl cla s diga
oAb clssaiS 1S

la Jdoyalyl

g (S g1 LS ascbus Y S

Anesthesia

ot
Q il il CH

Anesthesia

\&/
EN@R™MO)

od O a8 @ Yoy gt

S5l ol doio ¥ IS0

TS5l Ol 17

Anesthesia

[ Downloaded from jhbmi.ir on 2025-12-08 ]

oy @lo (gl Wbl 39,5 dcio 1€ S

gt (SW9,15 590 i loddxiuo 10 JSWS

"y Journal of Health and Biomedical Informatics 2021; 8(1): 128-139


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Jo! D)Lows Goaid 0990 VLo e ,loo

S5 S j 9 Ceodhw Sl gl dloro

Oty 9 )l38le 5 5l S paastie 09)5 53 9 392 I8l
oS g po— Jlw jliw 09,5 4 baapo o (b oo
D9 um 09;4.3 Joy)n IR W) uJo UL")

60

>0 46
42.5

40

30

(482)che

20

10

IR
a9 s iZaiaa |y

' b .
bal M i .
'-’jl = = A0

Bl 2bjl ipgu Ay
B9 4 dwlxe g )l Blp Lyl duulre loj dulie ol
A Loy, 5 olod jo sl oad ooy flis & IS > awd

anm._,.m-_l_l a;ﬂ,_,.,...-_a_a |)3|:).|).|J

Sl £+ dunalne g1y 05 b 3l T S50l

ol 2l olzdl ol VY g g ool YA el ¥
)g)l_f °9)j J_wbu_n ZV&) 09)5 L)‘ll 2 &8 w)Ao u‘).uo
F g oo G YF Laox I ¥+ ggame jl 50 )lj8le 5
TN 09,5 opl )3 €83 oy yline g ol anily olindl grwly
P S8 4 oldl slaguly Slgls Cules ) b dnulbre

ol 0 03> s ¥ S5 4o s g b dpule Il

O3 L aunlio ) )l58le 5 duwlre cdd duglie gulis

Yo Laon I ¥ ggomme jl Jgl Jlo sliwd 09,8 ol ol
u‘)_.m u)]))l_d ‘il aily bL.o._w‘ @»b e 9 Tuowo CM’L‘
p9d Jluw sl 09,5 il co VD 09,5 1yl 4> € oy
Gl YA Lraz Jls ¥ g5oome ) S o o ) pgw
Pl B «_u).«p ul).uﬁ = sxulasls oLu.wl C“"’L’ Y 9 uoue
gooome 3l pila Sl Jlitwd 09,5 il 0 Ve 09) 93

Journal of Health and Biomedical Informatics 2021; 8(1): 128-139 e


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Ol 5ed g b

gk 0l yoi 85y e I 3810 55

QF e
09 e

1
—
(=]

Q5 meees——

Q12 ee—— N
Q35 meeee———
Q36 me—— N

Q21 —

Q34

Q7
Q38
Ql4
Q27
Q37
Q39

1
=

g

QL0 —
.

Q18 ——

0O00OO0OODOODOODODODOO

Q20 me—
Q27 ee—
Q25 me—
Q28 oeee—
Q29 oeee——

Q2

Q4

Q6
Q11
Q13
Ql6
Q19
Q23
Q24
Q26
Q30
Q31

N . . .
M e 230 du st ela Sy olase
WO s 2 5] ) daelal] sl sl laad

Jgur 32 (6151 & bl Wgealy 3lass ¥ KW

ool s Gldllas 48 (gyeb 4 g  (Sbj sallas
S ) San L g2ge sLalible, S V0 ) 568
o=l 0 &S &S el cplplo YYYY] Shas slhb K65
b paasie (b (5y8en bl s Sk adla
e g2y bl g (S Sl il janasiie

oy b glealam ang Lo hagisy ol
Lo g0l (gt Cpmaastio (you] Oliiiue g b Joall)giund
uLaa.\aDw u_.oovl A oola ! L.Q:J}.A)B C‘)‘Z:“‘“" LS‘)’
Sl ole 5 pioR (Bigel el Ko 1 el (cBoren
due) yd Sbiy b st syl gly oS cul IG5
LEN-0 Jlo Sl lhlon 5l cadlye oS (il (ot
L ol ol 53 (s3axi0 Slalllas [YF] Cusl 035,18 4
sladine; o Lyl 5l (pezs!l ol Sliiius o bloaly 4ol
LYY ] Wlos S eoliiiw]  Sladss calises

C il sy a sladlae > o LSen 3 Sankar
(S Candy ey o) 3 ASA ool g (lizall
L;»A_A L/ua_.os A.u).n n_i’ S92 W) u.’>‘)]9 )l.o.u Voooo 35..\2-
4y aye S 9 ASA feosl sl jlhme ekl b ol Loy
A4S Wl o cpl 4 Coleg 5o b ol b e
slain b Jo8 I8 Glie  ASA (sl ol 5
9] 35 Slagen

V¥ o lods Jlow cdolidinyy 13 39390 Jlomw ¥+ 5l go0m0 53
O |y (olidl gl i) olodl gl Slass oy i
)55 pod 45y 5 oltdl gy Yo

(S 5 4o g Sy
N8l L)l g (b (Ariwjls Baa L adlas ()
by il adllas pl gols .o pbol bgrw paewad yluiiy
) (gt Sl sl (SaSl38lp 5 G 3529 (S5
b5k Ohliwd § (manasiie plo Jldil 5 b 00 p5Y
ol ohen s Green gladllas p .08 o b3l 3L 1,
KU JUP P PYSVIKTICISR L S LW VA B PRESIPUSR TR Y
Sl g (Ohliwd 5 (Dot Scudsld ( gt pamastio)
slalileys ol 1 )b SO J8ho sitan siedsn (o565
3 asliey T Y0 5 i 9 08 o odlai ol —dga
JUEd 5o oyl &5 S o o0litl gt syl
O oBa )l e imen e wl d g B L
g am e gyl (slajed )50 5 Sl & ola)lolp
O p)S wnd oo el ) (g (29l Sl b
DIV] st (Bgpee slo)ljile

990 Sbiy glo)lble ) dine) ) pre OIS I (S
Sald b panss o)Ken 5 ele gy mals oljl 5
Sort Ay (o Sl (pSen & Canl dbgype (S

VYo Journal of Health and Biomedical Informatics 2021; 8(1): 128-139


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

h paassie (S gl 4 cuns ks a0y )lBle
Ll by oLzl ol slaws i e 5 S5 il
(Intermediate effect) lwgio , 51 pow g ped Jluw
Agy aS 3yl o)Ll AT ol @ lawgie I (695 il 0
& log3) e panasiie Cows &) (Sine g 1 )% Sy
So AL e 3)Sdos 35000 b olyen (Jad 59, S &9
i ) b oy 8l 5, Slas o 3 48 el JS3 U g5
SleMbl b wgio pda s jd ol 31 [YY] LS o Ty cél s
B o (2bjb dg3 (e 5D (eine S 3l & a1 (g i
Lol 4 a8 cul oais a3lojlo (¢laieS @ oyl sl Lol
y baye s 5 baye QML S8 5 38> pareds (Il
oleMb) u.sl_..J 4 aily o (anaskio o8l blds ) aa
sl lojlas 5 osilye aldus L5l 31 oolizl L 1) Lo al
igled yild sg5 yd

[9Sdl) (512 Joos Capsb g9 (Bly b Ll
Ole) 5 obigra 5 0 dlsul glallas 5. 43 (il
a5 ol Jlasl )3 sl 5o s gyl Sluslrs
Pl sl (BB ol 5 ol Sk o cundg o5l cle
Ol Yol )l 0925 855 g (29)b Sl
aS Jaly b po Lol fcwl e Blas 3> 55 o9yl clallas
Aol illygl ©ogo dn e 5 Cunl LU Sl cumsg
i @g2g0 (il § dasd C8g 25108 e 4 290 gt
g3 &) s yid Jlol 2o b Glsbrs (slallas
lagyls gpdw ceywlas o) Lo Kby e
S92y bl b 0l ) nlpl 20l g ) dbg e
Comd S5 550 9 ey sl SoS Sl oo (oDore )l
Al awsly Sl blys a

deg Ly a S ol s 5,Lsen g Wheeler s
e sladoel) ) (S gt B 50 )b slales
Ol A S el SaS sl 5 (SFPSS S
Oy 52 5655 altiws ol ol by ] sl sl 3
L i g a8 )0 (s (paastio (ogad 4
3] 8 d Lol S8 4558 lgte cpizan Bl 0
LS 5 o sl GRIFI ol Bster 2 35 5928
7] 2900 ooyl 52925 o

Lo iy o oY wob i ddle o ol gl
3 1Al | ol gusly s ey sy gpenlSy bl S
O 90 A5 A oy Sl obagyly e SR oy
fely elbcds ) Syl 423 G puas gis 005 S jlas

>k (ot 4o ) Gl plp 53 3L sba)ljEle
Jole i (gl I3l 5 cpl o 81 857 ilord 12l
OrSgmme 0ddh yitio Ll B gy o0 )8 4 g
JAY dgan a8 ol 49,850 ¢l 53 olpeds 43l Jole it
Y] A8 o o3litasd ol s ] 31 Sl S
gl Joole i sl )l38le s ol gl aseus cul b
RESPNRR

by 095 O ggerme | (gt cnl @l bl
dle Lo I (4> YV/B) paasiis 09,5 dusle (o
o=l e il 039y yioligS” 4ads Y/ ¢ (adds YA) 58l
a8 ha ail (g Gransis VL 425 S5
0953 ¥ ) Ll cailealy plosl 1y cluslre (ol (6L Wle
9y )ljBla gl lag)ls (s dsle (loj oyl
po—e JLw Jliiwd 09,5 53 Jlgw ¥+ dswlone ploj o5 55k
gy 48 OO

OB—S3 bwy Glwbre plogl (ly o Spo (o)
Slasoyd dubre Caz odd Bpo loj 4 byye jiy
Lo Sluasbrs plogl (gl 00 Gy o Lol il 5l
A5 Dly Sl 0ad Byo ploj 4 bogrpe yin jEle
Hlaw leMbl iy b Sig z8ly 5o .l jlog glrosld
aS ol oang Loyl Lo an b slael apulee (gl p b
oblw) yio dn Loy | dhiel Sl (loj cnl yl38le 3
LS &S sl 03yl (gl 0as Byo o)y sy sl
a3 0y5 0 leMblay 5 08 3)ls |y lhlew (sloosly wilgw
o=l aS il ey Sl pl ST eplply (S Ly Cuwd
Health) stw,les SleMbl giumw 4 ol yoi 3l )l38ls 5
Loy g oas J—ate HIS (Information System
Wdige (g 133l )l HIS 5l oy o2 sk @y (slesy
S22 o 5o ol 39)9 sl 0dd Bpo (o (e
255 oo P Gl (k25 BB sk 4 il Cop g 00

L dualie 3 )18l )l 09y cadlllan cpl @uls bl
Gl ZAD L 1y bzl gy 0 508 panaiio 055 slagesly
plez 5 sl Jlo sliss 09, o1 5l dsy s 92 L) gmo
po— 9 p9d slolo so)liad S50 5 oo ol ZV0 L
SBjy AiB)S 5158 pg 4y ) o Gl AV L
S pels bl b dn g blaal) 4 a5 L jaass
S bl a8 o (S e )l S0 e o
ok Syl s 2 Fhe SbayeSE (eled 39)9 (Sl
slagly ol by Bl sgg 38l ol o ol 590

Journal of Health and Biomedical Informatics 2021; 8(1): 128-139 "


http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

OS2 9 b

iy o Al g oo e

2 Ylazsl 855 Lawgs odd pll clallas )il g
2985 9 o (Sl SNl plo dg2g e 4 (b Lalys
150 Lol dgy aalgs 268 yils adllas 4 s S5 i)
PSS S aenal Sy 3 (Dot ol yen (il 133l
il salg (g gy Coonl (b byl

O35 Sl (gt el (il JlBle s o 3924
@9l Olawbre S g 83 (Ll 3 (4295 LB Hob &
39l g ) 5 0 Al e IS8 S5,
rine Lo Jodllygiws Ly g (ol adllas bl (oSt
Ul oo dalllas cpl ol cplply fcuwl sdis adln Sl
DyS )8 cond HBamddl)l ple g K55 dn g5 0590

&8l o)
bl 09> g adlllae pl jd a8lio Ly S zun

References

1. Committee on Quality Management and
Departmental Administration. Continuum of Depth of
Sedation: Definition of General Anesthesia and Levels
of Sedation/Analgesia [cited 2021 Jul 31]. Available
from: https://www.asahq.org/standards-and-
guidelines/continuum-of-depth-of-sedation-definition-
of-general-anesthesia-and-levels-of-sedationanalgesia
2. Kohn LT, Corrigan JM, Donaldson MS. To Err Is
Human. Washington (DC): National Academies Press
(US); 2000.

3. Leape LL. Preventing adverse drug events. Am J
Health Syst Pharm  1995;52(4):379-82.  doi:
10.1093/ajhp/52.4.379.

4. World Health Organization (WHO); 2016.
Medication errors. Available from:
https://apps.who.int/iris/handle/10665/252274.

5. Merry AF, Peck DJ. Anaesthetists, errors in drug
administration and the law. N Z Med J
1995;108(1000):185-7.

6. Currie M, Mackay P, Morgan C, Runciman WB,
Russell WJ, Sellen A, Webb RK, Williamson JA. The
“Wrong Drug” Problem in Anaesthesia: An Analysis
of 2000 Incident Reports. Anaesth Intensive Care
1993;21(5):596-601. doi:
10.1177/0310057X9302100517.

7. Webster CS, Merry AF, Larsson L, McGrath KA,
Weller J. The frequency and nature of drug
administration error during anaesthesia. Anaesth
Intensive Care 2001;29(5):494-500.
doi: 10.1177/0310057X0102900508

8. Zhang Y, Dong YJ, Webster CS, Ding XD, Liu XY,
Chen WM, Meng LX, Wu XY, Wang DN. The
frequency and nature of drug administration error
during anaesthesia in a C hinese hospital. Acta

OB yels pie Ll o 855 wg GYIw (pl 4 ol
S ede gl Jos 561 59290 Ll pd p3 (liul 55,05 4
3y Sy 2 45 It sbaren Sl slolaial) L o5 L
el Mol oy slopezdl bawgs (53U 4 G pas mio oy
dl)_J u_.o.'& &:L.m u)l_.w))9)du 4 )Lu u;])JLg ) 00

Dy dg3 g i3
Omls sl poe M adllas pl cacodgaze dles
Codgis ol e oS 5 S5 by I8l b)) sl
adllas pl 505 Cudgie Cpitren g g Ay w puwd
A gl () 8bh BLS Gy il cde 4y aS dg oyl
Aoy L 3w 90 bawgr jl38le 5 il eolaiwl b <Y l5w
b 5l ) Jl58le s L)l (iomen ()5 0 &9
o 3Bl Lamo ol ol 5 bl o] el o8 3 (il

Anaesthesiol ~ Scand  2013;57(2):158-64.  doi:
10.1111/j.1399-6576.2012.02762.x.

9. Abeysekera A, Bergman 1J, Kluger MT, Short TG.
Drug error in anaesthetic practice: a review of 896
reports from the Australian Incident Monitoring Study
database.  Anaesthesia  2005;60(3):220-7.  doi:
10.1111/j.1365-2044.2005.04123 x.

10. Camiré E, Moyen E, Stelfox HT. Medication errors
in critical care: risk factors, prevention and disclosure.
CMAJ 2009;180(9):936-43. doi: 10.1503/cmaj.080869.
11. Finlay PN. Introducing Decision Support Systems
2nd ed. Cambridge, Mass., USA: Blackwell Pub; 1994.
12. IQVA. The Growing Value of Digital Health; 2017
[cited 2021 Jul 31]. Available  from:
https://www.igvia.com/insights/the-iqvia-
institute/reports/the-growing-value-of-digital-health

13. Mickan S, Tilson JK, Atherton H, Roberts NW,
Heneghan C. Evidence of effectiveness of health care
professionals using handheld computers: a scoping
review of systematic reviews. J Med Internet Res 2013
28;15(10):e212. doi: 10.2196/jmir.2530.

14. Murfin M. Know your apps: an evidence-based
approach to evaluation of mobile clinical applications.
J Physician Assist Educ 2013;24(3):38-40. doi:
10.1097/01367895-201324030-00008..

15. Gaglani MS, Topol EJ. iMedEd: the role of mobile
health technologies in medical education. Acad Med
2014; 89(9): 1207-9.
doi: 10.1097/ACM.0000000000000361

16. Ahmadizad A,Varmaghani M, Varmaghani S.
Mobile health services: past, present, future. Educ
Strategy Med Sci 2017;10(3):233-46. [In Persian]

17. Green MS, Mathew JJ, Gundigi Venkatesh A,
Green P, Tarig R. Utilization of smartphone
applications by anesthesia providers. Anesthesiol Res
Pract 2018;2018:8694357. doi: 10.1155/2018/8694357.

"y Journal of Health and Biomedical Informatics 2021; 8(1): 128-139


https://doi.org/10.1177/0310057x0102900508
https://dx.doi.org/10.1097%2FACM.0000000000000361
http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

18. Ozdalga E, Ozdalga A, Ahuja N. The smartphone
in medicine: a review of current and potential use
among physicians and students. J Med Internet Res
2012;14(5):e128. doi: 10.2196/jmir.1994.

19. Yoo JH. The meaning of information technology
(IT) mobile devices to me, the infectious disease
physician. Infect Chemother 2013;45(2):244-51. doi:
10.3947/ic.2013.45.2.244.

20. Angadi SP, Frerk C. Videolaryngoscopy and
Cormack and Lehane grading.  Anaesthesia
2011;66(7):628-9. doi: 10.1111/j.1365-
2044.2011.06777.X.

21. What is Wireframing?. [cited 2021 Apr 21].
Available from: https://www.interaction-
design.org/literature/topics/wireframing/

22. Aungst TD, Clauson KA, Misra S, Lewis TL,
Husain 1. How to identify, assess and utilise mobile
medical applications in clinical practice. Int J Clin
Pract 2014;68(2):155-62. doi: 10.1111/ijcp.12375.

23. Hamilton AD, BRADY RW. Medical professional
involvement in smartphone'apps' in dermatology. Br J
Dermatol 2012;167(1):220-1. doi: 10.1111/j.1365-
2133.2012.10844.x.

24. American Society of Anesthesiologists (ASA).
[cited 2021  Jul 31]. Available  from:
https://mww.asahg.org/

25. Han KR, Kim HL, Pantuck AJ, Dorey FJ, Figlin
RA, Belldegrun AS. Use of American Society of
Anesthesiologists physical status classification to
assess perioperative risk in patients undergoing radical
nephrectomy for renal cell carcinoma. Urology
2004;63(5):841-6. doi: 10.1016/j.urology.2003.12.048
26. Davenport DL, Bowe EA, Henderson WG, Khuri
SF, Mentzer Jr RM. National Surgical Quality
Improvement Program (NSQIP) risk factors can be
used to validate American Society of Anesthesiologists
Physical Status classification (ASA PS) lewvels. Ann
Surg 2006;243(5):636-41; discussion 641-4. doi:
10.1097/01.s1a.0000216508.95556.cc.

27. Bjorgul K, Novicoff WM, Saleh KJ. American
Society of Anesthesiologist Physical Status score may

be used as a comorbidity index in hip fracture surgery.
J Arthroplasty 2010;25(6  Suppl):134-7.  doi:
10.1016/j.arth.2010.04.010.

28. Aplin S, Baines D, De Lima J. Use of the ASA
Physical Status Grading System in pediatric practice.
Paediatr Anaesth 2007;17(3):216-22. doi:
10.1111/j.1460-9592.2006.02094 ..

29. Hoffman GM, Nowakowski R, Troshynski TJ,
Berens RJ, Weisman SJ. Risk reduction in pediatric
procedural sedation by application of an American
Academy of Pediatrics/American  Society  of
Anesthesiologists  process model. Pediatrics
2002;109(2):236-43. doi: 10.1542/peds.109.2.236.

30. Chou R, Gordon DB, de Leon-Casasola OA,
Rosenberg JM, Bickler S, Brennan T, Carter T,
Cassidy CL, Chittenden EH, Degenhardt E, Griffith S.
Management of Postoperative Pain: a clinical practice
guideline from the American pain society, the
American Society of Regional Anesthesia and Pain
Medicine, and the American Society of
Anesthesiologists' committee on regional anesthesia,
executive committee, and administrative council. J
Pain 2016;17(2):131-57. doi:
10.1016/j.jpain.2015.12.008.

31. Sankar A, Johnson SR, Beattie WS, Tait G,
Wijeysundera DN. Reliability of the American Society
of Anesthesiologists physical status scale in clinical
practice. Br J Anaesth 2014;113(3):424-32. doi:
10.1093/bja/aeul00.

32. Statcounter Globa State. Mobile Operating System
Market Share Islamic Republic of Iran. [cited 2021 Jul
31]. Awvailable from: https://gs.statcounter.com/os-
market-share/mobile/iran

33. Holyoak KJ, Morrison RG. The Oxford Handbook
of Thinking and Reasoning. Oxford, UK: Oxford
University Press; 2012.

34. Wheeler SJ, Wheeler DW. Medication errors in
anaesthesia and  critical  care.  Anaesthesia
2005;60(3):257-73. doi: 10.1111/.1365-
2044.2004.04062.x.

Journal of Health and Biomedical Informatics 2021; 8(1): 128-139 YA


https://doi.org/10.1016/j.urology.2003.12.048
http://jhbmi.ir/article-1-624-en.html

[ Downloaded from jhbmi.ir on 2025-12-08 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 8(1): 128-139

Design and Evaluation of an Anesthesia Decision Support Mobile Application

Shafiei Elaheh’, Hajesmaeel-Gohari Sadrieh?, Haghbin Mohammad Ali*, Mirzaee Moghaddameh?,
Bahaadinbeigy Kambiz>*

* Received: 6 Apr 2021 * Accepted: 31 May 2021

Introduction: Anesthesia is one of the processes in which medication error is common. One of the
most frequent medication errors in anesthesia is the error in calculating the dose of drugs. Decision
support systems are one of the available solutions to reduce these errors. The purpose of this study
was to design and evaluate an anesthesia decision support mobile application to assist
anesthesiologists to choose the right and timely prescription of drugs.

Method: This practical cross-sectional study was conducted in three stages including needs
assessment, design, and evaluation. The needs assessment of this mobile app was performed using
semi-structured interviews with physicians. After drawing the initial design, the mobile app was
developed for the Android operating system, and in the end, it was evaluated based on accuracy and
speed of calculation indicators.

Results: The output of the interviews was classified into three categories including physicians’
views on the need to develop the app, the expected facilities and capabilities of the app, and the
information content of the app. The evaluation results of this app showed that in all groups, except
the expert group, the calculation time required by physicians was longer than the one by the mobile
app. Moreover, the highest number of correct answers was given by the app user group and then the
fourth-year resident group.

Conclusion: An anesthesia decision support mobile app for physicians can significantly increase
the accuracy and speed of physicians’ medication calculations. So far, no anesthesia mobile app has
been developed in Iran according to valid international guidelines. Therefore, the results of this
study can be taken into consideration by health service providers.
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